Platelet-derived growth factor (PDGF) B and A homodimers transform murine fibroblasts depending on the genetic background of the cell.
The endogenously overexpressed c-sis (platelet-derived growth factor (PDGF) B-chain) proto-oncogene and its viral counterpart v-sis effectively transform NIH 3T3 cells by an autocrine mechanism, whereas the PDGF A-chain gene does not. However, PDGF B continuously cultured with confluent NIH 3T3 cells fails to induce phenotypic transformation as would be predicted by the autocrine model. We now have established conditions in which subconfluent, logarithmically growing NIH 3T3 cells are efficiently transformed by exogenous PDGF B but not PDGF A. Clonally selected cells from transformed foci remain transformed when continuously cultured with PDGF B but revert to the non-transformed phenotype without PDGF B or if PDGF A is substituted for PDGF B, suggesting that PDGF B complements a genetically stable NIH 3T3 cell phenotype to induce transformation and initiates a signal different from that of PDGF A required to induce transformation. Neither PDGF A nor PDGF B transform normal rat kidney (NRK) cells under identical conditions of culture. However, we now demonstrate that exogenous PDGF A and PDGF B independently transform NRK cells that endogenously overexpress the anti-apoptotic bcl-2 gene. These results suggest that both PDGF A and PDGF B effectively transform murine fibroblasts with a compatible genotype, that transformation by the PDGF isoforms requires complementation with a compatible genotype in a multistep transformational process, and that the autocrine mechanism is required but not sufficient for transformation of murine fibroblasts by PDGF.